Math343 Homework 8 Due Oct 14, 2022

Directions: You may work to solve these problems in groups, but all written work must be your
own. Show all work; no credit for solutions without work..

1. True/False. In the following, A, B, and C are matrices for which the given expressions are
defined. Justify your answer.

(a) Each column of AB is a linear combination of the columns of B using weights from the
corresponding column of A.

) The second row of AB is the second row of A multiplied on the right by B.
) AT + BT = (A+ B)T.
) (AB)C = (AC)B

e) (AB)T = ATBT
) If A can be row reduced to the identity matrix, then A must be invertible.
) Each elementary matrix is invertible.
)

If A is invertible, then the elementary row operations that reduce A to the identity I,
also reduce A~ to I,,.

(i) If the columns of an n x n matrix A are linearly independent, then they span R”.
(j) A square matrix with two identical columns is singular.
2. [2.1.32] Let A be an (m X n) matrix and let D be an (n x m) matrix such that AD = I,,.

Show that for each b € R™, the equation Ax = b has a solution. [Hint: Think about the
equation ADb = b.] Also show that m < n.

3. [2.2.{39-42}] Find the inverses of the following matrices, if they exist. Use the row reduction

algorithm.
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Ylao7 © | -3 1 4
| 2 -3 4]
1 -2 1]
(5 10 (d) 4 -7
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4. [2.3.{1,2,6,7,8}] Using as few calculations as possible, determine if the following matrices are
invertible. (Do not fully compute any inverses.) Justify your answers.

(a)' 5 7} (-1 -3 0 1
-3 —6 @ | 3 58 -3
i 2 -6 3 2
(b) —‘61 _g} 0 -1 2 1
- 1 3 7 8
1 -5 —4 0215
(c) 3 4 © 190 s s
| -3 6 0 (000 3




